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PROBimi TO BE SOLVED: To provide a pfesma ofexceUenl 
tfijs^byproyid^ a magneOi mmberprcMcted on a second 
mechanism skieandimiedki a piawneger^ andUneariy 
I extending the plasma genma&ig space and the magneiki member 
' along an ac^aoent surface to a plasma pmoessing space- 

SOLUTION: A pemnanent mag^ 25 is provkied in a plasma^ 
gen&eting chamber 21 side, and mted ha plasma generating space 
22. and Sn&fffy extended with the plasma generating space 22 along 
the acSacent surfstce of the plasma generating space 22 and the 
plasma proo^^^ace 13. Fiuralpenvanent magnets 25 and the 
plamia generaSng spaces 22 are altemately ananged in pansffe/ w9h 
each other. Since the peimanent magnets 25 are provided in both 
sides acrossthe plasma generating space 22, lour peaks of 
magnetimi are formed in the perpherycfUie plasma generating 
.space22, and the plasma generating space 22 is Ivnried with a basin 
r^magneU^m. this ^niOure, ele(tK)n is seeded l^e a bar in a 
columnarorbeam4ike plasma genemthg space 22, and density of 
phsmai&r&sed. 
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* NOTICES * 

JPOan<JINPITarBnotr9^x>n^^forany<ianriagescaus9dt^UwuseofOvsi^^ 
1Jhis<hxxJmnt has been translated by oompul»^^ So the tiensletion may not r^Bllectlhe original preoise^ 
2,*^shomV^ wardwOwch cm not be Crans/afsd 
3.ln the drawings, any words a/B not translated 



CUUMS 



iaaim(s}] 

{Claim IJIthas the 2nd mechanism in which attached in the istrnechanism in which plasma treatment space 
was mrmd, and said tsf mechanism, orit was provided in one wKh it, and plasma generation space was farmed. 
In a plasma genera which said plasma generation space acSoaissakJ plasma treatment space, and is opervng 
nst free passage, A plasma generator, wherein ihasa ma^Sc memberwhich was provided in said 2nd 
mechanism side andgiven to said plasma generation space andsaidplasma generation space and said 
magnetkmemberareprolongedin^iearshapealongacontaGtsurl^withsaidpla^ 
lOalm^ThefilasmaggnBraltorarxijrd^ 

space and said magnetic members are provided, andthoeepartsorallaren/nnkigparallelto. 

[Claim 3]The plasma generator according to daim 2, wheie^ said plasma generation space and said magnetic 

memb&rare tfieVwg for which a// are aSocated by turns in past. 

[Claim 4]A plasma generator indic^theyto be [any of daim 1 thnjfix daim 3 being that by which only 
unreacUve gas is supplied to ssd plasma gen&^mon space I 



DETAILED DESCRIPTION 



PBiaSed Desertion Of the imenSorq 
IPOOl] 

{^ofthelmentkirmffs invention relaleslothe plasma 

mi and a magneticlield in d^ about a suitablB plasma generator, when pemmdngefnciently plasma 
treatment, such asetdUng, membrane fcwnatfwii andashlhg, In higMy precise manufaduring processes, such 
as IC and LCD. 
[0002] 

[Description of the Prior ArtJAs a plasma generator used for plasma treatment, such as CVD. etching, ashing, 
conventionally. Since plasma density njns short. MHIE (magnetron reactive ion etcher) etc. H was made to 
g&maie high density plasma (HDP) because a magneScmid also slops plasma in addmnareknown Ibrtfie 
plasma generation of only an applied eledrio field The device vi/hich was going to prevent the damage by the 
entropy ofm magnetic field which used the planate coSJdrJP,:^79025.A me the statement is also known. 
^XX^Furthemnore, In order not to put a processed material to the high density plasma under generating directly, 
whUereduGoigthedamagetoUie processed material by kjn. What puHed apart both space in distance She b:^ 
(eledron cyddtron resonance) vOndt dMded plasma space into the plasma treatment space which was miAuaSy 
open for^ passage, and plasma generaikm space, orthething given in JP.4^1324,A What confaies high 
densityplasmalntheplasmagenerattonspaceoantiguoualoplasmatrBatmentspaceiil^lCPO^ 
plasma) h a powe/liifmagnetk; nek}. In thatturthermoraplasrnagenerathn space ac^oins plasma tr&atntent 
space, althou^itisthesame, wh^ shuts up high density plasma like a thing given in JP,4-29Q428^uSHig the 
circuisrpolarizaScm ^ec^txnagnetic waves from a ling antenna is imrni. 

[q004JOn theotherhand, uniform supply of plasma from a dSSaMINngin single plasma generaSbn space with 
large-^d^zingofprocessaTgci>je(^ sudiasaBqiMcrysteiwbsbate, and ^densioncff^asma treatment 
space. Vi^Se meriting (wo ormore p/asma ger^raiadn sf^ce m JP,8-2223a9,A lil^ a ^emeri, there are some 
whk^ fxuvide a cr^M valve h each and sum^reactantgasandrawgas. In this case, piama genets^ 
space is sent in from the place whose magnetism ^sr stopping plasma is a cylindrkial upper-and-kMver-ends side 
whSe being divkted Mo vertk;al cyHndncal space so that an effective area product may not decrease and 
surrounding each side with the Ngh h^equency cogfyrexdtaHon. men Ifitpluraay^ges. 

[Problern(s) to be SoNedbythe lnven»in]Hawever, although plasma space is dMded Mo plasma generaSon 
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space and plasma treatment space and a plasma damage and Omge-up reduction are acftteved h the pfe^a 
genercior<^ these fomier. If the cKsfence cff^a&na germs^ s^ace andf^asme freafrnenf ipaoe is nrt much 
separated, wh3e ionic species vwitf be conboSed more than rteeded, ffbcm space ac^cms, ft© gas wfiK^ /tows 
baclmerds fiom plasma treatment apace to plasma g^iersiSon space wHi hcrea^ SffTce S\Mllbe made to 
decompose and ionize vk^eriSy by high density f^asma and wSI detericxBte in undeskable things, such as a 
contaminant, in many cases ^ the ingredient which was generated by processing of a processed material and 
which should be discharged immediately is also contained in such back wn gas and this goes into plasma 
gener^k)n^ace,itlsaTconvenient. 

P0O6JB/enffn(^u(^-iz9S plasma generamn^ace, U}is is not canceled vi^Se the ^iec^e area fxvdudffom 
plasma geneialkm apace to pksma treatTient apace has been the same. If a ma^Tet etc. are made to ktervene 
between plasma generation space and plasma treaimer^ space in order to impress the static magnetic bias for 
stopping plasma from the upper and lower sides of plasma gBneraUon space and it is going to secure suHfdent 
magnetismtohigh density plasma, pnxessing, mounting, ate afamagneticmemberwillbeixjmetroublesome. 
lOOOTJThen, while preventing effBc^\/ely the undesirable gas stream ON fr^ 

generation space, it becomes a technicai prdjiem to dswse the sfriicfere aff^sma generaHon space, ^soUiet 
mounting of a magnetK member, etc. can be pedoimed easily. His a plasma generaSarwhich is made in order 
thst fft/s invention may solve such a technlcs^pn^^em. and suf^s good plasma - manufactwe - S ^vs at 
resizing an easy thing. 
[0008] 

[Means for Solving the F^emjAbout the 1stthni/brthe 4th solving means invented in onierto solve such a 
technical problem, the composition and operation effedare explained below. 

[OOOdJThe [1st solving meansS The 1st mechanism in which plasma treatment space was fonved as for a plasma 
generator (It is HKe a statenfientto cfewn 1 of the Sme of application) of the 1st solv^ means, In a plasma 
generatorwhichisprovklBdwmthe2ndmechanamlnw^ oritwasprc^/ided 
inonewmH,and plasma generation space was fonned, and aaldplasme generation space adjoins said plasma 
treatment space, and is opening for free passage, It had a magnetic member which was provided In said 2nd 
mechanism side and given to said plasma generation space, and said plasma generation space and said 
magnetic member are prolonged in Unear shape ahng a contact surface with said plasma treatment space. 
{QOIQjH&e, whatwasfimied(:fadcenergiss^o(abeski^aperinanertmagnetcomaspondstoUmabo^ 
merdioned fnagne^ member, " 

[OOllJIfitishaplasmageneratorarauch 1st soMng means, By maintaining conditions of separation of plasma 
space, and a contiguity fheepassage. it has responded U> a tundarnentalref^ue^ called a plasnjadaniagB, 
reduction of the charge up, andraUorStionaBzation vmW an ingredlentafradicalspeGiesandaningredientof ionic 
^iectesinpiamia. 

pXfll^findsmce a magnetic member given to plasma generation space is provided along both contact surfaces 
with plasn^treatment space tfythe same 2nd mechanism side as plasma generatton space, whUe 
strengthening of magnetism Is attained. Only a part by wNch a cross-section area of plasma generation space 
itself [along a free passage contad surface and also itsfieldwihplasniatreatn^ 
leastbyarnagneticrnemberbecomessmallerthanmafplasmatrBalrnentspaoeinevaably. Thus, whenarea 
of both space has a difference, a ratio of area of a free passage contact surface and a cross-aedion area of 
plesmatreatment^jaceinalignmentwiththiswillbernademthe1stratio,ar^ 

contact surface and a cross-section area of plasma generation space in aUgnnwnt wm this will be made into the 

2nd /afc, and the 1st ratio vM be fess than one. and it be sms^man the 2nd ratio. 

[0013JAnd vwfjen the 1st rsiSo is fess than one, gas volume v^ich Haws intof^sma general space Iran 

/ctfasiTTa te^mera ^pace cfecreases Or? the other harxi, wfmi the 2nd rafib is 1, gas vaiume whk;h fkiws out of 

plasma geners^ spaoe into plasma treatnrn^ spSK^ does not decrease. Iftf^ 2nd ratio is larger than me 1st 

ratib even if the 2nd ratio is a case where the amouurt ofelHimit gas decreases by less Uian one, a grade of 

redu(^vmbesrnaSandwll&Td./^iyway,adffec^c^aratecfgaswfne^^o^ 

^3aoe km pbama treefynent fipace r^ativefy rather thsei a rate of gas wfrfcft Sows hto r^a^na generation space 

Horn plasma beatmentqaace becomes high. Since the gas wHI be promptly taken out to plasma treatment space 

wmpmsrnanowevenwhenan»aawtoplasrrmgenw9ik>n^sa(^ofund&si^^ 

bythisbutgasgoesintof>bsmagenetamspaoe.GasdetBrk}ratk3nbyhighde^ 

sskI contiolled 
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pX)14^jrfhermorB - fiom [canymgoutlmear^ispe h tfife case, alStmu0i a ma^Kifc memberis generaSymade 
latMig in pnx^ssatjilityj - fte/bre/jand - otmps^sfi^ - rmnvfaOufe - mce processing qjerattcm can be 
managed \Mthntaking an easy cylincbic^ thing. anddKxiNhgandcut^ga^l&ig^, manu^u±irB of a magnetic 
m&nberetc. becomesea^. Sintx a magnelk:nmnber is provided in the same 2nd nriedianisTi^ as plasma 
geoefatof? space and Gie neces^ of inserting in plasma gen&faSdn space andf^asma ^esAment ^oe is lost, 
m^enanoe senrices, such as an afTsmgem^ de^gn, mauriSng work, a AjrUiernextpsats r^idacemeri, also 
become easy. 

[OOl^ltherBhfe - SKXxvdIng to this mvenSon, it is a plasma ^nefBta-whk^ si^jpSes goodf^asma - mamJactm 
- an ea^thir^ is realizable. 

(OOl^Jhe^KlsofvingnieansJltisaplasnriagenaraorafthe 1st above-mentioned ^^wng me^ ftwor/nore 
s&dfriasma gen&sHdn space andssudma^i^m^TajersarepKMded, andWose parts o'aBars nmnhg 
pa/aAlB/ib ap/asma g^ietetorfltisa^ a Statement to r^am 2 of the time ofm^C9^} of the 2nd solVfftg means. 
[0017pitishaplasn7agen9rstoroFsudi2ndsoivmgrnear^ an area of tSstributkxi of plasma generation ^jace 
^xeads trom a^toa SMby two or/nore p/asma genef^&m sjpace andmnnhg tog^hervwffta magn^ 
merrOjer. And since X can be made tosi&ea^^ioe i becomes possSjle to extend ff» area w^nutSmltby 
inaeaslng Uie number ofrunnhg tog^hereven ffpmcesmg U^ects, such as a sutufratei kfge-siied^, # 

f001^TTte[3rdsoMngmeansJA plasma ger^tor(itis Hke a s^emerA todaim 3 ofOie ttne c^apf^cs^) of 
the 3nJs<Mig means is a plasma gener^or of ^ 2nd above-mentioned sdvir^ means, ^saidfdasma 
generation space and ssad magnet menrOjerare characterized by the Uiing[ffiat a» are aJkxafed by turns h 
parti 

pOl9]lfK is in a plasma g&Tergtor<^such 3rd sOMng meens, ^nce a magr^ member is ^ared by 

ne^^hb<xirtgpiaamagBn&€»km^)aoes^ 

v>^eiler^uaBafam^ne»irnmijerismade,1f&db!Styk^ 

^>aGB^soknproves. TTmdby, rrmirllmg and mafH^Gbireyai become dewier. 

lOO2O^e^sca\^gmeans]-aplasjm^}&allorof1he0t9b^^ 

accofdlngP)(^lm4-nneed3-)'-iti$theabo\/e-mentionedl3t-aplas^ 

and or^urweadivB gas is supple to s^ plasma germ^ionsps^ 

Ij0021jlflt is In a plasma generator ofsudi 4th soi^mems, Only urveacffve gas whir^ does ndt d^srior^ 
undesirably e^ if^ is u^fulforgas for plasma at genera^ high densSyi^asma and becomes hi^ den^ 
plasma be used, and readara gas reqimed for an eteft^ process vriS be supf^led to plasma treatment ^>ace, 
withoi^ passffjg f^asma g^matkm space. It can prev^ certainly thsi readant gas goes hto piasrr^ g&ier^icm 
space crxnysktSybythis vOh inhbSbn c^gas ^ream CX^ from plasma treabnent space menSoned above to 
^asma^rmai^ space. 71ier%^icedeter(or^ionafrwKi&^gas0c.iscontroSed&^ffkgw)era^inlarge 
qvmMe%yvNhiaisngf^snriad&nslty1i»ai^ 
case where reac^ gas si^i^bperfomriedvmi^snia general ^jao^ 

^EntntSmeridfVralm&fSor^Gen&^theptesn^ 

is used, equ^:^:^aprop^vactMrjchsmber. Then^ore, each medh&riiam part, subhasthe Istmechs^nsmin 
v^ich f^asma irB^^nent;^jace^1ixmed, arxithe 2ndmeaiartism m Mvhktipfasma generaSon space is formed, 
From viewparOs afairrmg at balance crease, such as indu^ flito a vaouum chamber, and ffje necessfy for a 
degree. of vQfMmi. Alt&-(on7jmgs^}s«si^. Itis^^diedinmanycaaes, biaistid(s, fix&tmiple, andsm)ugh 
nxedin mar^txises, i may be formed h one t^prooes&ng i, a member, for&^tr^ a diad plate, or seme I aBJ 
and^n^. 
100231 

f^,sm3lie]Abrxjt the f sf arampte of the plasma gener^ofthkt invert, a OroMng te quoted and fte oancrete 
compCK^on is expl^ned. (a) <^ &a\Mna1i s the top \aew. 
(b) isckamigcflarigitut^secSoa 

Dtmvha2i s a verSoal section perspecfA« vfeiv afffie dfcumf^enoe of the f^asma gen^don cshamber: 
QS!l!Sjg^anera^fgeddrBwmgei)outthepla&mg 

pxs^prhis plasma generator convrises the Istnrn^^tar^m for securing p^tsnta bee^nent space, the 2nd 
rnechanismfyr securing plasnia generation space and its adjunct. andaninnpressiondnMpartforimpresaing 
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an^edrk;mida^amagneHcnekitoea<^f^ammkigene^JnofdertofH^^ 

squdre sh^ies, sucft as a liqufd crystal substmte, as forbad tte 1st mechai^sm snd the TMmechsrmn, the 

prindpedps^ismosffyfonr^inre^ (r^ta drepMnaK a)). 

[002^fniepla9vaV'e€tnent^3ace ISforlaw^emperaliffBf^amia 10 is fijrwed in me place where Uie metal 
caffjoete parts 12 to whidi Ute insulation process afttte ufvier surfyce vKgs c^ried out In order Uiat metal 
anode part 1 1 might be arranged up and mi^ the processed materials 1, sudi as a BqixJ crystsd substrate, 
have be&i arranged caudad at, and the 1st mechanism was hserted into ^ese. WhSe manyart^Konneding 
openings 14 penetrated beforehand and the anode part 11 waspunched, the raw gas feed hopper 15 which 
oarriBd out the opening towards the plasma treatment space 13 was also fommt (refer to drawing 1 (b) - vertical 
section o f drsMha 3) . In th^ example, itisaos. theraSo. Le., IstraHo. cfthe cross ssdional area oFthe 
htsrconnec^ opening 14, and the ^ledh/e cross secSonal area of the pl^^ Thettmg 
etc. which made reactant gas. such as CF system gas and sllane gas, rnixopSnwm dose of dilution gas as ra^ 
gas B supplied to me plasma treatment space 13viaffie raw gas teed hopper 15 are suppSed. 
l002f)lAs for the 2nd mechanism, the plasma generation chamber 21 made from hsulating malBfials. such as 
ceramics, s^ves as a subject 

Twoormore straight gashes fdmwina 1 (a) sevenpieoes) used as the plasma generation space 22engravethis 
p/asma gener^km (Camber 21 in paraOel, and are been / sfragW ga^ws/ij cmwded and formed in it. 
Thereby, the plasma generation space 22 is a linear shape thing. And the plasma generation chamber 21 is fixed 
where the opening side (drawing of longitudinal section undersuriaoe) of 9i»plasnia generation space 22 is ^uck 
to the upper surface of the anode part 11. In that case, alignment is made so that the opening of the plasma 
general space 22 may 1^ with the htercainectff^r^ening 14 of^e anode part 11. TTiisbeoc^swhat&ie 
plasma generation space 22 and the plasma treatment space 13 adjoined mutuaHy, and was open for free 
passage, and the plasniagenersik)n space 22 becomes what was probnged in Un^ 
sur^ with the plasma1r9Stment space 13 further. In th^ example, iisas, theratio. he., 2ndratio. aftheaoss 
sectional arm ofthe interconnecting opening 14, andthe cross sectkjnalM 
The v^ueofthesersifos may be fiT9^ changed, unless size relation Is reversed 
10O27JAS forthe plasma generation chamber 21, the gas feeding route 23 forplasma is too formed in linear 
shape cfUie gas dfefrjbofioo m&rAier21a dfthe plasma general space 22 furffierattaniiedfnthebac^ 
(drawing of longitucSnal section upper part), Both are opened for nee passage by many sm^ andthe 
plasma generation space 22 generates the high density plasma 20 in nssponse to supply of the gas A forplasma 
ger?era(»orw from a pare fiasfera ossis ocdfaalis (ckamngoflon^tudinal sedion upper part), &Td is sent^ it 
into Uie plasma tredtmertt apace 13vlaUm irrteroonneClk^ r^jening 14. What ctoes not c&rry out a (^lemical 
■reac&onv^ the in&-tjesscf argon efo. isi^forthegasA^f^smagener^ons, 
P02S^ the plasnja generation chamber 21 leaves the side attachment waB and pars basHaris ossis occipitalis 
sunoundhgthe plasma generation space 22, the field (drawng of longSudlhal section upper surface) of the 
reverse side by the side of plasma genergtkxt space 22 opening is shaved olF.A^ 
(m^hodofdraw{ng<jHongiludinal-sectlonNakastiilSf).m and the permanent magnet 25 (method of 
drawinshof-longitudinat^ection NakagamQ ofanolherslda are stulfiadlhere in pSes in order. Eas^permansri 
nwgnet25iscylindricalandiscutbythealmostsam9lenglhastheplasmagenei^ 
drawing 1 fa)). In order to face across aff the plasma gener&tfon space 22 with the coS 24 and the permanent 
magn^ 25, the permanent magnet 25 and the coil 24 a couple are added also to the paries leteralis arbgae of 
theplasma gener^ion space 22 located in both ends. Thereby, the magnetic member25isfomiedinUie 2nd 
mechanism side, is given to the plasma generation space 22, and has become what was prolonged in Snear 
shape along the contact surface of the plasma generaibn space 22 and the plasma treatment space 1 Swathe 
plasma generation space 22. And the permanent magnet 25 of pluraSty (inside of a figure eight pairs) andthe 
plasma gener^k3n space 22 cfpluraSty (aiside of a f^/re seven faeces) are aBocated by kims aSogeOier, and 
arenmrmgparaMtobytl^para^ccxKlSlon, 

[0029JThe h^ght which added the coS 24 to the couple is almost equal to it of the plasma generation space 22, 

and the permanent magnet 25 is carried out, and It is made su^able [a magnetic pole Jin the plasma generation 

space 22directfon of horizontal (r^to vertical section of drsmi^^. If it explains in full detail, since the Ihes of 

ma^ie^^26cftheperTnanerarriagnet25cfthememdcffigureNal<aganvwhi^ 

half in return beside the opposite hand In a figure thmugh the neighborhood 

mostly the mountain ofthernagneosmarthe permanent magnet 25 of the method of fl^hlak^ 
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mskes a lower end a summit mostly. The mouriain t^the ^nost same magneUsni Is made also In ffie place of 
ffte I4)per bed cf the permanent ma^iet 25 of the meUiod oFfigue Naka^M Sinoe the pennanent magn^ 25 is 
atbched to boffi skies across the pla^na g&tersiljon ^jace 22, fourm^fnett mountains are made to Hie 
surroundirjgscfthe plamia generation ^yace^ Sci was surrounded by the magnet mourHain and says, a 
magnet tea*? be made in the prisma generaSon space 22. And an efecfron will tie caught here. AShou^ 
explained in ^sfyle of a poAerlU^^etd, sinceittsavectorn^hpradice, if^stsdescorre<^, ttv\Mbecome 
camf^cated, txA in short as the \fl^iOle, an electnon is <^indric^ stc^iped in the pla^a general ^ce 22 of 
piSar-shs^ and the shepe of a beam. It is possibfe to /Tiate <//e moiaHah of four magn^isv surrounding the 
secton cfthef^asmagwmatkin (re^to drawmef 4) space 22 afeo bymsnghg'm the vpp&-andiOMr^ctes of 
»te(X)S24»iepermmientrna^hwhidiffterrtagnelkfpohbecwnei^a^ The former is sult^ for 
the den^BcSHon of pk^naemd the tetter^ suAiafato fyrequaS^i^ <^piasma d&rtsfy. A^iou^ffiegr^^ 
<S^;^wason^ted,im^bemadetowmjundhUtenKtuntahoffiveorn^ 

lp03CSAn impressfeo dvtntpart is dMded into the 1stkn/^s^ ck^ojit centeiing on power 31, and the 2nd 
kr^jres^r^rciMrs&flmhgari FtFpowerSZ HFpowerSI is a thing vmable m theovipiApovmr. 
WhSe imprest an alternating Metric field between Jfte grounded anode parts, in oreter to a/so ^ner^ bias 
voyage, fte output is fed Into the cathode part 12 via a t^xMig capadtor. 

A thingvMi a Pequency of 500 Miz - 2 MHz is we« usedforth^ Thereby, V7e f 5f ff7W>n9«SW cfrcLwf is hysr^sffig 
a certah elecMcfH^d which carries oii grade cor^rSx^tosbengffiermgofffielo^^4errv)eratimplasrna lOin 
Uie plasma treatment ^)ace 13. 
PX331JRF power 32 is a Wng variable in outptApow&^toa 

Boih the c<^s 24 ttist fece across the plasma generaSon space 22 are driven, and alternating ^eM aie tnpressed 
toffKf^smagener^ionspaoe22. 

The maxkrttjmoij^iA power ^hafi be larye and the fiecfiterK^ 100MHxinrnmycase& 
Thereby, the Min^jiBsaiOnaiaa^irr^xe^^ 

s^^^r^ier^ of the h^dens^ plasma 20 to the f^amta generation ^jace 22. 

pXJ32}Aboirt the fdasma generator of tftis example, a cbavmg fe quotec/ and that qpei^img mode and cperaftJD 
are exf^ained, f^awfrigs /s a sedimal viewshovmgtiie mounthg state to a vacuum chamber, 
pJOSSJIn advance of use, the c^ode part 12 of a plasma g&wratoris in^^edin the center of Uie box-^e 
vacuum d}amt}er body part 2 v\M^ the t<:p released. The vacuum diamtiertjodypart 2 is attadied in the upper 
part so tiiat (^xnhg and doshg of the vacuum dharviber covering device 3 are possKbfe; ^ variable veJve 4 for 
vacuumfxessurecontn^ismadepleKiedb^weenaf^basSartsossisoct^ifMisoran^ andtiie vacuum 
pu(r^5,sudiasatuttxnepurr^, are cainected. The plasma gen&sHon chamber 21 and ffie anode paft 1 1 s^e 
attached, ffie vacuiffn diamberbodypertZcan also be water-coded, and if this is shut, the in^ and also the 
f^asma^sirn&ii^}eoei3,andthefdasniagenerstkxi^jace22aftheva^ 

be sealed And If supply of Uie gas A tbrplasma thmu^ the gaa /Ceding louta 23 forf^^sma, siqjplyafrawgas B 
vM:hpessesn}erawgas1eedhopper15hg^,9tc.ar9^a^started}fl^cper^^ 
preparation of the plasma treatment to the processed material 1 ***Yeo9 on the cathode part 12 wHlbe oornpleted 
[0034JNext, vi^enRFpower32 iscperslBd,F^^edromagneticMJmtnprBSsedviaU)ecoil2 
genGfati(m^jace22, and^etectmnoffftegasAforf^ssnmismadetoeiarcisevioler^. Atthisttne, jiffies 
about, ^Of^^ at the plasma generathn space 22 for a long ^71^ and carrj^CH/tscre^ 
(^hdrical ^)ace by Wixk of the ma^ietic circuit by ffiep&maneri magnet pece 25, and an eledmn esxcffasl/je 
gasAf<xrplasma.lnthisway, since many thkigscfUienctlessm&ri 10-1 5-eVhi^ energy which corMutes to 
fcmj-^jedes generatio} gneatiy are contained m the dedron confined in the plasma ger^rsttim space 22. tije 
h^ densfypla&na 20 has a rafip ofan iCffHCyspedesinffiecS&Uhi^ ai»im0} the ft^ft den^f^a^a 20 occurs. 
Andaslorthe hi^ density f^asma 20 v^ich &<p3ndedln J/iepfasma gener&Oor} space 22; e^jedaSytiieradic^ 
specfes and an ionkhspedes sngredient are promfOy carried to the plasma treatment space 13 by &(pansion 
pressure power. 

[OOS^ifF^ power 31 is operated, anlRF^edrictieldw9lbekTV»essedalsotothef^smaira3tm&^^3ace 13via 
theeffKde^1l9ndiheoathodBpert1Zltbecomes^lowtBrr9)ert^fdasnKi10wm 
dertsltypkisnKievenftawgasBetG.aree>tdtedshceUierefsnorna^^ 
hete.SinoeeiereareteweieG^onsinvim^m9tow49npefZ^pfasrn^ 

onlyki ffie case of&tepamerfnm power 31, ttteratio ofaradkial-speciesh&vaerHbecom^fMgh Bufahoe 
the ^xjvG-rn&itianedh^ density f^asma 20 srruxedhtiie case of the kj^^ 



23-SEP-2008 16:55 FROM WYNNE JfiMES LfllNE & JfJI^ TD VOLENTINE FRANC P. 32 

Japanese Laying-open Publication No. H1 1-087093 7 



de\^'e, Uie rsih of a ackis^ radicaf-^sedes kigrefMentanclionio^3e<^s HTgr&Jient turns Ho v\^bh ratio in Uie 

[003^}Andfftlieou^(^RFfx>vver32isniadetofsase, the not less tfian 10-1^V electrons in the f^asma 

g&ier^ion ^pace 22 wSI increase in nun^er. And ttte generated amount <^ the higfi dens^ pfasma 20 hcreases. 

Ttie rate cfan ionic^spedes h^edierH can piMupthe lOw^erTperature f^asma 10 as a reswfr of^e nwdng. On 

the other hand, if the outpLtafR=pow&'32 is tirougtidown, the nci less man lO-I^^Vdectmns in tiie plasma 

genemSonspace22willdecreasBinnufnber.Andthegen&atedamountofthehigh<^^ 

cfe(»ease& >»s ftr ffi© feM^«Bir^^ 

thenmkig. 

f0037ptisasfo8amv^aStthou^aFfy=pomr32^biau^ wtOem^mg ttte adpUtt^RF power 
31 PE^. Fkst, by the oU^riae cfnFpcmer31, the etectmn denalfyh the plasnriatree^nent^yaoe 13 sf^to 
theh^densSyandh^ energyskte, andVTelovt^4errf)eraluiBi^s^mammpla^natrBabriera$pa^ 13 
0ioreases. Although the radical cmcen^SBon ffme goes up by this, sUgfn tonic rs^io also increases 
stKOaneously. Next, by the ou^ut down cff^povver32, Sie efcctron cteroHy h Ute plasma generation ajoace 
22 shuts fytiK low den^ and low energy sicte, and the high dens^plamia in the plasma generc^ ^jaoe 22 
decTBas^fora whie. Although radical concentra^ there ^ ionic rstkjfyS by Uiis, sffice these is [ffietngh 
ener^in^edient] large from the first, even if It is a Btteoiiput dawns, ionic ratio falls greatfy. And if such high 
density plasma 20 is mixed tjy Vie iow^emper^ure r^a^a 10 in the plasma tre^merri space 13, vwfjfe the 
change h kmic rafc is affs^ in g&ieral, radical concer^^Hm wffl increase. That is, f^asma caKenUia&^ can puB 
up the fow^ternperaftff© plasma 10, v^mut the ratio of a radki^spedes ingtedierrt and an iaiio-^jedes 
ingredient seldom dianging. SanSarly. ifanoppo&te(trBC^ismactetogoipsffKidownU)eoutpt4(^Fy=pcwBr 
31 and 32, the plasma concentratidn of the iow^emperature plasma lOwiUbe reduced. 
p)038lln this way, theremciararScBt-^cgeaingrerSeriitandmiaruo-apec^kr^^ 
andvatiableoontrolorthelaiiM4BrnperBtui9plasnfta 10 is carried out. In this device, the atass-aection area of the 
F^asmageneraSon^?ace22^miaB1srraff)er9jan9teGross-sedionaieacfUi9pktsn^ 
Sncethe 1straGoism(^nesffty&(traor(Mnarily[thanOte2ndrs&o}m^, ^ density f^asma 20 is 
prompt sent cci ^om the plasma generaticm space 22 to the plasma treatment space 13, and alsa First of aff, 
shce Viore is Me gas wlume wtuch ftows badwaids mid enters ^om the plasma treatment spaax 13 to the 
f^asma genera^n ^lace 22, raw gas d is direcSy excfet/ by the high density plasma 20. and most cf 
decompose and the thing cf ionizing is lost untSX is unde^rs^. 

{0039JBy wftaf 8 sefe ofpemmierA magnets 25 and U}ecc^24 whidi carried out isomorphism are attadied to 
ttie pia^a ^n&igtion space 22, and is arranged in ttte meanWne and both ttie sKtes. sjim/ofe - ttie plasmk 
generation ^3ace 22, whSetti&e are few m^ns^meniberssdjout a m<^ety gold Viey end rattier ttian Us^ 
needed wh&ittJep&man&itniagn^25^^hasbeenan^angedoneach<^both sides. Sincettmhi^densify 
plasniaXi<SsM>t^totheplasrnatreatnentq9aGe13afrBe^^ 
nianufycturecfwtt^f^amgenerstcyandfJesrnatrBSt^^ 

redangtJar substrate ^.becomes easy, and inadcSkmtoknpraved^Sdency, X can contribute also to a cd^ 
reduction by extenwon. 

[0040Trhe 2nd example cfttie r^asma genersiorcfSns kwertlon \A^iich Viewed drawms 6. ttie top wew is 
described. That Itks diff&ent fixim ttie f exmiple that tttis mer^oned adov/e is ttte p(M ttiat ttie f^sma 
geners^ chamber 21 grade is fornied m disc-lil^, and a poht which ttie iengtti cfthe f^sma gener^ion space 
22 orperman&rt magnet 2& grade is missing /Jom an enrf tfnm a certt&rh c<mne(M>n wSh ttiis, and is short, m 
ordm'tocanyoutpfa&na trea6Ti&Tt<^ ttie round wa^fijrlC. 

pXMIfn ttiis case, a^oug^ each rTjagnetk:m&j^ 25 is rKt necessarily amrnuna^edttiQ^^ shce 
p/ooessffjg is completed by cutting suSably firm being ctynmm^ed ex cepf ler^ so ttiat iengtti may siat. 
re^jedively. ttie ease ofpnxessarg and manufacb^ is maMained, w^iout tie^ io^ The advantage yi^ich 
described ttie 1^ example is ^cured about other po^ 

{0042JThe 3rd example of ttie f^asma generator of ttiis iwen^ wtw^ shewed <k3vwta 7 the top view is 
defxaUied. ThdtltisiMererdfrtmittie2nd&&m^ttKtttv$rrwitk}^ 

generatton chamb&-21 grades are 3 sets^cm Y^iish every 120 degrees cf<»eCeon dtlforafaXocsted&aTgs. 
lOO^^IritMs case, a rouTKi^is^csgilxTTiaae to sta belter ttim ttie ttlir^ vOhouthshg 
rnostsdvmitagesrnentionedabcveabautthe1stf^any^e.nKxeover-aShouc^thenm^ 
ttwsemie -^ice ttie surf^nKderiaf which cornes out when i cuts 
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length si^ibly so thsA length msysu^ re^jedivelyisshor^ fh&^^slsoanadvainagethatmenmyafa 

magnet memberdecrsases. 

10044} 

infect of the InventionJIfi is in the plasma generator cf^K 1si sotvhg means of this invent SO ^st clearly from 
me above expfenaifan. By hawjg csffited out as [ Gcynfottably/whSe the ^spe of plasma generation space and 
a magnetic member savi anar^ment are (Jevised ancf Oie area raifo of plasma generation space and plasma 
peabvent ^jace (Ganges /processing and rruxinthg of a rrtagne^ member], it is a f^asma generatorwfiic^ 
prevents the inffcw of the gas trtm plasma treaHmeht^paoe to plasnria general ^jSKne, and si^f^s good 
plasma - manufacture - thers is an advantageous effect that the easy thing was able to be realized. 
P0^^!tishfhef^isrimgenersSor<:fthe2ndsall>^ 
coitformfyand&dsndS^ 

the{^tri>u^sktecffJasnriagwieraSon^3acewihoiiK^ 

p)04^iis in Uie plasma gw&etorcfthe 3rd soh/^ means of this kwmHori, wMe almhg at ^bcSvb use cfa 
magn^member, mefBisanad\fanbageouseffisctPKtmotinthg9rtdmm^!^^ 
easier, by having carried out as ( be/putXhgpfasma genera/Son sjoace h orderdwisely/possiNeJ. 
[OOATJIfR is in ffief^asma generator of me 4th isMngmesm of this invention, tfje advantageous ^dtUM 
htghercpj^fy plasma can be provided ikm^ done so byreactantgashawigbewmade not to be puttohlg^ 
den^ plasma directly. 



INSCRIPTION OFDFIAWINGS 



IBrief Desertion ofUie Drawing^ 

fbrawina llA ixxAthe IstexmK^cfthetiamiaomeratarc^thisinvenlion. (a)isatop\Aew, and(b)is<inawttTgof 
lort^tur&ial aedSon. 

Pfaw6ia2m ^avei6calsecticm persoecKMewewcfthe cgcrnifermce afffie ukama aeneraiton smoe. 

nDraiflmxi3J nisaneni^pedctauaKia^ 

IDra\mKi4] ltisarno(M:aSonafarrmcvj^drajlt 

IDrawinaSI Itisa sections^ view showmo the mdtmlina state to a vaaumi ohambw. 
(Drawing eJA bout the ^ acampfe ofUte f^lasma gmifBtorcflftte inversion, ^istttelx^j view. 
n^avma TlA tout the 3fd &eamote afUie otasma generator <^thi8 hventian. its me too vfew. 

pDescr^3Son<^r\kjtsiicms] 

1 Processed mat&kl ' 

2 Vacuum chamber body part 

3 Vacuum (^ambercovermg dennoe 

4 Variable valve 

5 Vacuum puny} 
lOtxm-t&npers^jre plasma 

11 flmdefiart^l^medmr^lUml^tripi'^akmdFaMI) 
12(^modBp^(^1strrmc^^^n^mB1^^rJ^3l^skln(irlk^ 

13 Mamia te^ment^jaoe 

14 Ir^erconnerMig opening 
15fiawgaskedhcf^3er 

20 High density f^asma 

21 Rasma generaffon chamber (me 2nd mediarusm) 
21a Gas disbtnAm member ^he 2ndmecharmn) 
22Rasmag&ierana7^3ace 

23 The gas fe ecSng route fia- plasma 

24 Cos (me 2nd knfxes^ circuit 

25 Permarmrt magnet (m^neUc memlierforma^ieSc cavculsj 

26 Lines ofmagneUo flwc (magnetic civtMO 
31 RF power ^1^irv)ression^fwi9 
^RF powers 2nd irnpmssion<arcta} 

A argon gas {unraac^ gas, gas forpls^ma production) 
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